Early undernutrition increases glycogen content and reduces the activated forms of GSK3, AMPK, p38 MAPK, and JNK in the cerebral cortex of suckling rats.
Exposure to maternal undernutrition during development increases the risk for neurological and cognitive defects. However, little is known about the underlying mechanisms involved. Peripheral responses to insulin are increased following food-restriction, thus the possibility arises that brain insulin actions are affected by undernutrition, causing damages to the higher cerebral functions. In this study, we examined the effects of early undernutriton on molecular targets of insulin actions such as glucose transporters, glycogen, glycogen synthase kinase-3 (GSK3) and mitogen-activated protein kinases, as well as proteins involved in apoptosis in the cortex from 10-day-old rats. We show that undernutrition results in an enhanced glycogen content which is confined to astrocytes, according to our histochemical approaches. Cortical phospho-GSK3 is also increased. In addition to glycogen synthesis, GSK3 regulates crucial cellular processes. Therefore, its elevated degree of phosphorylation may have an impact on these processes and, consequently, on the cortical development. Phospho-p38 and both total JNK and phospho-JNK, which regulate apoptosis, are reduced following undernutrition. However, cleaved caspase 3 is not altered, which suggests that this condition does not induce extensive modifications to the cortical apoptosis. Thus, our results indicate that undernutrition gives rise to molecular alterations that may have repercussions on cerebral cortex development and functions.